The proangiogenic phenotype of human tumor-derived endothelial cells depends on thrombospondin-1 downregulation via phosphatidylinositol 3-kinase/Akt pathway.
Tumor-derived endothelial cells (TEC) display increased survival and angiogenic properties in respect to normal endothelial cells. The aim of this study was to investigate the mechanism potentially involved in TEC proangiogenic phenotype. We found that thrombospondin-1 (TSP-1), a potent physiological inhibitor of angiogenesis, was significantly reduced in TEC in respect to normal endothelial cells. This reduction was confirmed by immunofluorescence in the intratumor vessels of clear cell renal carcinomas. As TEC were shown to display a basal upregulation of the phosphatidylinositol 3-kinase (PI3K)/Akt pathway, we evaluated the possible regulation of TSP-1 by this pathway by using LY294002 and wortmannin, the PI3K inhibitors, and rapamycin, the mammalian target of rapamycin (mTOR) inhibitor. In addition, we developed negative dominant TEC for Akt. TSP-1 production by TEC was enhanced by the treatment with LY294002 and wortmannin and with rapamycin, suggesting a negative regulation of TSP-1 expression by the PI3K/Akt/mTOR pathway. In addition, downregulation of Akt activation in negative dominant Akt TEC enhanced TSP-1 expression and release. Administration of exogenous TSP-1 to TEC reduced their proangiogenic properties in vitro and in vivo. In parallel, blockade of TSP-1 with an anti-TSP-1 antibody in negative dominant Akt TEC restored their proangiogenic phenotype to levels similar to wild-type TEC. In conclusion, these results indicate that the upregulation of the PI3K/Akt/mTOR pathway is responsible for the inhibition of TSP-1 synthesis which is critical in determining the proangiogenic phenotype of TEC. Strategies aimed to inhibit the PI3K/Akt/mTOR pathway may restore a normal quiescent endothelial phenotype in TEC by promoting TSP-1 production.